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At .1I’1 i’s h4icrodcviccs  1 aborwory,  wc have been clewlopin:,  s[ll~crcotldllctir~~,
cicvices  for usc ia sublnillilnctc]  betcIo(iyIIc reccivct  systcIns.  Sip,l]ificaat
adv:iuces baw been acbievcd over tbe past several years. S(lJ~crcor\(l~lct(~r-
lr~slll:tt(~r-Sll~~ crcol~d~lcto]-  (S1S) receivers basccl  oil Nb/Al[Jx~b tuntlci
junctions have acbievccl  scar quaatul]l limited pet fmfnancc up to tbc yap
freqacncy  of Nb (720 G11z). 111 princi]~le,  S1S jallctions will mix to twice their
p,ap frequcrlcy,  bowevc[,  tuliing OLII junction palasitic c.apacitallcc requires low
loss inlep,ratecl  tuning st[ actaI-es ]vbicb can not be iwovictcd by Nb (above its p,ap
flequcmcy). Cormlt  efforts al-e diwctcd toward addressitlp,  tlIc technological
cl]nllcllp,es associrrtcd  with the dcvcloplIIctIt  of mixcls Illal opcmte beyond the
p,ap frequency of Nb. Two p,cncral  approaches aIc bcirlp,  pLII sued. ‘1’be first is to
cxtel]d the ]ICI fotrn;ince  of S1S tllixcts to big,tler  frequency tbtougb a
c.c)lnbinatio]l of larp,cl g,ap sll]>clcotl(i~lctiilp, tnatc[ ials and byblid Nb ]nixcrs (Nb
tunnel jumt ions with tuners of normal metals or laIp,cI p,ap s~l~~crcot]dtlctors).
‘1’hc  second is to develop a ncw class ofhip,li  f[ccluc]lcy mixers  bawcl on
sapelconctacting  bot elechon bolmcters (1 11:1)) wbicb promise to provide
bctmodytle mixers spatlninp. tllc ct]tirc submillimctct  rall:,c and bcyc)[]d.
l’rqrcss  011 these development efforts flom  the clcvicehnaleririls  pclspcctivc
will be cliscusscd. III addition to our mair] focus cffol  IS aIe bcin?, made to
develop sq]ct-conductin~ sensors for clir-cct dctcctio]l itl ttrc fat inf[ared and
optical ranp,es. “J’hcse  topics will also bc incluclcd in tllc }J[csctltatiotl.
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